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For thousands of years, water had roared over Niagara 
Falls at the rate of about 200,000 cubic feet per second 
—representing enough power to supply the annual re- 
quirements of 24,000,000 average homes. This enor- 


_ mous power continued to go to waste until... 


In the late 1880's, a group of world-famous engineers 


began to study the problem of harnessing the vast power 


of Niagara Falls. 

A bitter controversy raged for years as to whether 
alternating or direct current should be used. George 
Westinghouse, the world’s greatest authority on alter- 
nating current, vigorously supported the a-c system. 

Then, at the Chicago World’s Fair in 1893, Westinghouse 
demonstrated the unqualified supremacy of the pol/y- 


Harnessing the Power of Niagara 


phase system for the generation and transmission 
alternating current electricity. — 
In October of that year George Westinghouse won at 
his famous “battle of the currents’—and received the 
contract for three 5,000-horsepower polyphase genera- 
tors to be installed at Niagara Falls. = = 


These world’s largest a-c generators had to be en SA 
gineered from the ground up. “But within two years, the : 
three mammoth units were placed in operation. And a — 
year later electric power was supplying the needs of | 
. Buffalo, N. Y....20 miles away! ee 


It was a major victory for mankind as well as for 
George Westinghouse—for it set the pace for power r 
development all over the world. ¥ 


PLANTS IN 25 CITIES ing OFFICES EVERYWHERE 
& : jag 


Tune in: 


TED MALONE, Monday, Wednesday, Friday, 11:45 am, EST, American Network. 


TODAY—The Westinghouse Electric Corporation supplies much of the 


world’s needs for the generation, transmission and utilization of electric = 


power. For instance, throughout the world there are Westinghouse 


water-wheel generators with a total capacity of more than 12,000,000 


kya. In addition, steam and engine-driven generators, with a combined 


capacity of many more million kva, proudly bear the Westinghouse ~ 


name plate. 
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mo college in the United States is faced this year with 
unusually difficult problems in trying to provide for 
s many as possible of the students who are seeking admis- 
ion. Since 1941, except for a limited number in the special 
rograms of the army and navy, no able-bodied young man 
ver the age of 18 was permitted to begin, or to complete, 
his college education. Colleges have been equipped and 
staffed to provide for the annual flow of students graduat- 
ing from high school. During the war many members of 
the teaching staff were in the armed forces or were engaged 
in war production and research and unfortunately many of 
them have not returned to the colleges. To the normal flow 
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of students from the high school are now added the students 
whose education was interrupted by the war and the number 
in this group has been greatly augmented by the very liberal 
scholarships provided under the ‘““G. I. Bill of Rights.” 


The number who can be admitted to any college or 
university is limited by the availability of housing for stu- 
dents, the physical capacity of the educational plant, and by 
the number of qualified teachers. The University of Illinois 
has increased housing facilities as much as possible, but many 
thousands of applicants for admission must be turned away. 
The capacity of the educational plant can be increased by 
‘operating more hours in the day and at mght, but it is 
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exceedingly difficult, and it may be impossible, to increase 
sufficiently the number of teachers required in certain 
courses and curricula. It is almost impossible for a new 
member of the staff to find a house to rent or one which 
he can buy. Furthermore, the University is in competition 
with other agencies for men who have the qualifications 
required for teaching engineering courses. It is reliably 
estimated that there is a deficiency of 50,000 college-trained 
engineers to supply the needs of the armed services, the 
govrenment research agencies, industry, and the engineering 
schools. 


The number of University students now applying for 
admission to the College of Engineering is about twice the 
number who applied for admission before the war. Early 
in July the admission of freshman students in engineering 
was stopped because the number of permits to enter exceeded 
the maximum capacity of the college at the freshman level. 
At the time this is written (mid August) no other restric- 
tions have been made, but it is almost certain that registra- 
tion in some courses will have to be curtailed because of 
lack of teachers. Students denied admission to a course or 
a curriculum will have to change their plans if they are to 
remain in school. That may not be so undesirable as it may 
seem on first thought. Very few students have sufficient 
knowledge of the opportunities and activities in the various 
fields of engineering to have sound reason for their choice 
of curriculum. 


The publicity during the war concerning aeronautics, 
radar, and atomic fission has caused a large number of 
students to decide to enroll in aeronautical engineering, 
electrical engineering, engineering physics and physics. These 
departments may find it necessary to limit enrollment; in- 
deed enrollment in engineering physics is now limited to 
students who have, and who maintain, a high average grade. 
The importance of the other engineering fields and the 
developments therein were given comparatively little public- 
ity during the war. However, the opportunities for gradu- 
ates in agricultural engineering, ceramic engineering, civil 
engineering, mechanical engineering, metallurgical engineer- 
ing, and mining engineering are as attractive as in any field 
of engineering. 

Arrangements will be made to advise students who 
may be denied registration in the curriculum of their first 
choice regarding alternative registrations. Since the fresh- 
man year is the same in all engineering curricula there will 
be no loss of time because of such changes. 


By utilizing the full capacity of every course and cur- 
riculum the College of Engineering can train many more 
engineers than it could if too many should enroll in a few 
departments. It must be remembered that the popularity of 
certain curricula at the present time is country-wide and 
that an over supply of trained men in such fields may 
result. 
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By Jerome Fox 


-RAYS with the power to penetrate 
through eighteen inches of solid 
eel, and that hold new hope for the 
elief of cancer, are being produced at 
ill by a group of pioneering Illinois 
hhysicists under the direction of Prof. 
nald W. Kerst. The machine that 
roduces these X-rays is the betatron, 
nvented by Prof. Kerst here at the Uni- 
ersity of Illinois in 1940. 

Many previous attempts have been 
ade, with varying degrees of success, 
o produce high speed particles at high 
ergy levels. Notable among these was 
e work of Prof. E. O. Lawrence at 
University of California. The cy- 
lotron he developed was able to accel- 
rate protons, the heavy portion of the 
ydrogen atom, until they had an energy 
f 16.5 million electron volts. The prin- 
iples of the cyclotron cannot, however, 
be applied to the acceleration of elec- 
trons. Other attempts included the use 
lof vacuum tubes in which the full volt- 
age to which the electrons were to be 
accelerated was applied directly across 
the tube. These were successful, but 
reached their limit after accelerating 
electrons to an energy level of about 4+ 
million electron volts. 

After two years of experimentation, 
the first pilot model of the betatron, 
with a power output of 2.3 million elec- 
tron volts, was developed in July, 1940. 
Subsequent developments led to the pro- 
duction of a 20-million-volt machine 
that has been in operation at the U. of 
I. since January, 1942. A 100-million 
electron volt machine has been put into 
operation by General Electric at Sche- 
nectady, New York, and a betatron 
capable of producing electrons with en- 
ergies of several hundreds of million ev 
is now being developed at the U. of I. 


Principles of Operation 


In a betatron, electrons are given en- 
ergy by the accelerating effect of a 
changing magnetic field. A_ toroidal 
vacuum tube (donut) is placed between 
the circular, specially shaped pole pieces 
of a laminated alternating current mag- 
net. Electrons are injected tangentially 
from a gun, which is placed within the 
tube, shortly after the magnetic field has 
passed through zero. As the field in- 
creases the electrons are accelerated 
around the tube, gaining an average of 
65 electron volts of energy during each 
revolution in the 20-million-ev machine. 
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Thus, in order to gain an energy of 20 
million ev, each electron must be accel- 
erated around the donut well over 300,- 
000 times. The magnetic field is so dis- 
tributed that the electrons are focussed 
into a very fine beam and brought to a 
circular path called the equilibrium 
orbit. About this orbit small oscillations 
occur without loss of electrons. Unless 


the magnetic field were so adjusted, the 
centrifugal force on the electrons would 
soon cause them to strike the outer wall 
of the tube. 

The relation of the magnetic field, 
vacuum tube and the electronic motion 
ORE 


is shown in Fig. 
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jector by discharging a condenser in the 
proper direction and at the right time 
through one-turn coils attached to each 
pole face. 

The electrons impinge on a tiny plat- 
inum target and x-rays are produced 
which emerge from the tube within a 
narrow cone in the forward direction. 
The conversion of the kinetic energy of 
an electron into x-rays is very much 
more efficient for a fast electron than a 
slow one. A high yield of x-rays is 
therefore obtained, although the target 
remains cold. The current to the target 
is not known but is estimated to be less 
than one microampere. 


MAGNETIC FIELD 


MAGAETIC FLUX 
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ORB/T EXPAND/NG CO/LS 


Figure 1—Princivles of Oneration of 


Electrons injected at time A in magnetic cycle. 


After % cycle the magnet field 
reaches its maximum and the electrons 
attain their maximum energy. At this 
stage the field conditions which hold the 
electrons in the orbit are artificially up- 
set and the electrons are brought to the 
target. The electrons are made to spiral 
out to strike a target attached to the in- 


EXPANDED 

BLAM 

CRE ORBIT 

PEELE © 
Betatron 
Orbit expanded at time C either to target or to “peeler” 

A striking innovation has been incor- 
porated into the latest models of the 
betatron. A “‘peeler’” has replaced the 


platinum target. The function of the 
“neeler’ is to draw the original stream 
of electrons out of the vacuum tube. 
This has been accomplished quite simply 
by expanding the orbit of the electrons 
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so as to cause them to pass through a 
horse-shoe shaped opening in a lami- 
nated steel core. “The core by passes the 
magnetic lines of flux, thereby reducing 
the force tending to hold the electrons 
in a circular path, and allows them to 
pass out of the vacuum tube in a well 
defined stream. The “‘peeler” is located 
in a snout that branches off tangentially 
from the main body of the donut. The 
electrons originally passed out of the 
tube through a glass window, but it was 
found that the glass had a tendency to 
diffuse the stream of electrons from their 
original narrow path. This was cor- 
rected by substituting a small piece of 
aluminum, 0.001 in. thick, which has 


much less of a diffusing effect. 


The applications of the betatron are 
quite varied. There are, though, gener- 
ally speaking, three main fields of appli- 
cation; research concerning the charac- 
teristics of high voltage x-rays and elec- 
trons, their application in medicine, and 
their use in radiography as applied to 
industrial inspection. The development 
of the betatron has broadened tremen- 
dously the scope of the work in these 


fields. 
Physical Research 


The development of the betatron to 
the point where it becomes possible to 
produce accelerated streams of electrons 
will give the physicist a long awaited 
opportunity to broaden his knowledge 
of nuclear phenomena. High energy 
electrons and x-rays are tools for inves- 
tigating many types of nuclear disinte- 
gration. One phase of this now being 
investigated is the action of an electron 
as it penetrates the nucleus of matter be- 
ing bombarded with a stream of elec- 
trons. Investigations with lower voltage 
apparatus show that there is a departure 
from the theoretical Newtonian law of 
attraction. This condition can now be 
investigated further, and some knowl- 
edge gained of the forces that do exist. 
With the use of the betatron it is also 
possible to duplicate quite closely in the 
laboratory a small scale cosmic ray 
shower, a phenomenon never well un- 
derstood. 
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Figure 2—Relative Penetration Through 
Steel Section 


A Weapon Against Cancer 


Probably the most exciting possibility 
will be the use of the betatron in the 
treatment of deep-seated cancer. Pre- 
liminary physical measurements with 
tissue-like material show that the ex- 
tremely high intensity x-rays will have 
decided advantages over ordinary x-rays 
in cancer therapy. Ordinary x-rays have 
their maximum effect at the surface, and 
then the effect decreases as they pene- 
trate further into the body. The effects 
of the x-rays produced by a 20-million- 
ev betatron build up, due to the pro- 
duction of secondary rays, and reach a 
maximum within the body. Thus, the 
maximum effect occurs where it is need- 
ed, without much destruction of tissue 
preceding the cancerous area. The effect 
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Figure 3—Electron Pair Production 


Many inquiries have been received 
from hospitals and research clinics 
throughout the country. 
million-ev machines are put into produc- 
tion, many of them will be enlisted in 


-the fight against cancer. 
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Figure 4—Production Radiogranhy of Large Caliber Shells 


of x-rays on tissue is an ionization 
effect. The use of high intensity x-rays 
on human tissue has been simulated in 
the laboratory through the use of a 
pressed-wood phantom. The degree of 
ionization produced in this phantom 
will compare quite closely with that 
which would be found in actual tissue, 
due to a similarity of physical properties 
such as density and water content. 

The use of the stream of electrons 
alone holds even more promise than the 
use of-x-rays. At 20 million ey these 
electrons will penetrate as far as 10 cm. 
and no further. Moreover, the ioniza- 
tion should reach a maximum at a dis- 
tance of 7 or 8 cm. beyond the point of 
entrance surface, and the damage could 
be well localized within the body. The 
ionization produced is quite low, both 
before and after this maximum is 
reached, allowing heavy dosage without 
undue destruction of healthy tissue. 


Industrial Inspection 


As an engineering tool the betatron is 
used to take radiographs through rela- 
tively thick sections of metal. Several 
commercial models of the 20-million-ev 
betatron were produced by Allis-Chal- 
mers and used successfully during the 
war in the large arsenals for inspection 
work. 

The 20-million-volt model seems to 
be the most practical size for this work, 
as can been seen in Fig. 2. With ma- 
chines of higher voltages there is more 
absorption of the x-rays and a large pro- 
duction of secondary x-rays resulting in 
poorly defined radiographs. 

The process largely responsible for the 
absorption of the primary x-rays and at 
the same time for the origin of second- 
aries is electron pair production. Each 
electron of the pair produced by a high 

(Continued on Page 21) 
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S' ANDING for the moment at the 
threshold of what we fondly hope 
may be a long era of world peace, it is 
appropriate to pause sufficiently to take 
stock of the trends that characterize our 
sector of the educational front, to the 
end that we may chart a course toward 
the goal we wish to reach. By definition, 
we in education belong to a profession 
dedicated to the utilization of the forces 
and materials of nature for the benefit 
of mankind, and therefore it may be 
concluded that our objective is a peace- 
ful world if it be granted that war is 
detrimental to human welfare. Somehow 
we must reconcile this conclusion with 
the fact that in the nearly 2,000 years 
of the Christian era there have been 
only 257 years of complete peace, and 
that in the 165 years of United States 
history from 1776 to 1941 the intervals 
between the country’s major wars have 
averaged only slightly more than 25 
'years. We also must reconcile our con- 
with the fact that the art and 
science of engineering as it developed 
in civil life is a direct outgrowth of 
military engineering, and that in time 
of war such as we have experienced 
recently, the best scientific and technical 
brains have been diverted to destructive 
ends. Does it not follow that the basic 
philosophy of engineers, and of physical 
scientists in general, henceforth must be 
so oriented as to contribute effectively 
to a world-wide pattern of social better- 
ment? 


Engineers and Human Relations 


It is this consideration — that engi- 
neers and engineering are concerned 
with human relations, just as they obvi- 
ously are concerned with impersonal 
forces, materials, and machines—that is 
the motivating idea of those educators 
who, within the recent past, have in- 
sisted upon a revision of engineering 
curricula to the end that approximately 
20 per cent of the student’s time be 
devoted to social and humanistic sub- 
jects. There can be no quarrel with the 
implication that engineering graduates 
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By A. 8. Langsdort 


the Missouri Academy of Science, 


must be something more than slide-rule 
pushers having no thought beyond the 
technicalities of their jobs; that they 
must be, in addition, responsible citizens 
willing and able to assume responsibility 
for the guidance of social, economic, 
and political affairs as these are affected 
by technology. But the 20 per cent dic- 
tum, when applied to the generally pre- 
vailing 4-year curriculum, means, in my 
opinion, that the remaining 80 per cent 
is grossly inadequate for a decent mini- 
mum of the basic sciences and. technol- 
ogy. Without that minimum equipment 
of scientific training the graduate will 
cease to have the specialized mental 
equipment which alone entitles him to 
be listened to with respect on technical 
subjects. Insofar as this opinion is valid, 
it would seem to follow that there are 
only two alternatives: the lengthening 
of the curriculum to a minimum of five 
years, or some compulsion which will 
force the 4-year graduate to read and 
study on his own initiative after achiev- 
ing a diploma. 

There is every reason to believe that 
within a relatively short time the 5-year 
curriculum is likely to supplant the pres- 
ently prevailing 4-year arrangement. 
This lengthening of the course of study 
probably will come about eventually 
anyway, not because of the desirability 
of adding social and humanistic subjects, 
but because of the absolute necessity of 
incorporating in the training period an 
amount of the rapidly developing funda- 
mental sciences that underlie their even 
more rapidly increasing applications suf- 
ficient to qualify the technical graduate 
to practice in his chosen field. 

More and more it will be necessary 
for technical schools to teach those fun- 
damental subjects which are learned 
best under competent guidance, and to 
omit those subjects which can be mas- 
tered easily by a trained mind without 
special instruction and guidance. Why, 
for example, is it not entirely feasible to 
utilize the summer vacation periods for 
assigned reading in subjects such as gen- 
eral literature, history, biography, eco- 
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nomics, or political science, in lieu of 
requiring a student to listen to lectures 
on these subjects at the rate of three, 
four, or five hourly doses per week? 

The lecture system of imparting in- 
formation of this kind in any case is 
not so effective as independent reading. 
Someone once defined the lecture sys- 
tem as an educational device for trans- 
ferring information from the notebook 
of the professor to the notebook of the 
student without the painful necessity 
of straining the material through the 
mind of either party. 


The Teacher's Role 


I am convinced that the enlighten- 
ment of students concerning the social 
and economic aspects of modern indus- 
trial civilization can be secured as a 
by-product of instruction in science and 
technology provided the teachers of 
those subjects are enlightened and well- 
informed. 


This leads, of course, to the conclu- 
sion that teachers of engineering and 
science must be versed in the liberal 
arts at least as well as they want the 
young graduates to be. Not enough are. 
May it not be that some of the short- 
comings of the average engineering 
graduate are attributable to the inade- 
quacies of some of the teachers to whom 
he was exposed ? 

There is no doubt but that the teach- 
ing profession is in great need of a 
larger percentage of vigorous and crea- 
tive minds than it now possesses; teach- 
ers who by precept, and especially by 
example, have the power of stimulating 
the minds they presumably are molding. 
There is some bitter truth in George 
Bernard Shaw’s salty mot: “Those who 
can, do; those who can’t, teach.” 

Part of the difficulty of securing and 
holding really first-class teachers is the 
limited income assigned to them by 
common consent. The monastic influ- 
ence in education is still powerful; the 
notion that a teacher is set apart as 
a creature dedicated to poverty and 
obedience. Such circumstances are not 
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attractive to vigorous and independent 
minds. Better salaries in the colleges 
would help to widen the field from 
which teachers might be recruited, and 
work must be done in that direction. 


Tinkering with the curriculum is the 
great indoor sport of the educational 
world, and the effort to secure alloca- 
tion of 20 per cent of the engineering 
curriculum to cultural instruction is 
merely the latest manifestation of what 
has been going on for a long time. Its 
ultimate objective is laudable—the desire 
to raise the intellectual level of the engi- 
neering profession because of widesperad 
dissatisfaction with existing conditions. 


There are some who apparently be- 
lieve that the inclusion of the 20 per 
cent of cultural subjects will of itself 
convert a young man of 22 or 23 into 
a sage capable of reforming the world 
by solving economic and social problems 
that have troubled mankind through all 
the ages. On the contrary, the acquisi- 
tion of culture and wisdom is a life- 
long process. 


Education is not a kind of treatment 
that can be concentrated within school 
and college years; it is the end-product 
of a life of thoughtful study. If that 
fact is admitted, it must follow that the 
education of engineers is even more a 
function of the national engineering 
societies than it is that of the colleges. 
The colleges can and must serve as the 
preliminary training ground for the 
novitiates, but their subsequent mature 
development must be the concern of the 
profession as a whole. 

For example, consider the case of the 
Association of Atomic Scientists, the 
men who staffed the laboratories at 
Clinton, at Los Almos, and at the 
Metallurgical Laboratory in Chicago. 
They were professional physicists, chem- 
ists, and engineers who, for the most 
part, had not been exposed to the 80-20 
per cent regime. Yet they had the wis- 
dom and the foresight to see what 
disaster their work might bring upon 
mankind, and they took vigorous action 
in the interest of what they conceived 
to be the world welfare. 

In my opinion, these scientists have 
set an example that all the engineering 
societies well may emulate; the dedica- 
tion of their collective strength as a 
great moral force in the field of human 
relations. 

Lest these remarks would seem to in- 
dicate that I am opposed to the inclusion 
of a maximum amount of cultural stu- 
dies in the engineering curriculum, | 
might add that more than 35 years ago 
my first act as a dean of engineering 
was to include in our curriculum a full 
year of instruction in economics. There 
was much objection to this requirement 
on the part of students who looked upon 
anything borrowed from the liberal-arts 
program as “‘sissy”’ stuff. 
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It is amazing that even today so many 
high ranking technical schools are con- 
tent with only one semester of econom- 
ics. To my mind, the subject of eco- 
nomics is inseparable from a thorough 
understanding of the social effects of 
engineering. Unfortunately economics, 
long ago described as the dismal science, 
generally is not presented to college 
students in the stimulating manner in 
which it might be. 

Since engineering is concerned so 
largely with the production of con- 
trolled energy, recent discoveries in the 
field of atomic physics are certain to 
play an important role in future engi- 
neering developments. The great plant 
at Hanford, Wash., on the Columbia 
River, even now is yielding by-product 
energy at the rate of nearly 1,500,000 
kw which is going to waste in heating 
the water of the river. 

The time is bound to come when a 
method will be found to utilize that 
energy for industrial purposes. It even 
may be that the immense radioactivity 
incidental to the fission process may 
contain a promise of obtaining electric 
energy without the intervention of 
boilers, steam turbines, and generators. 
That is a consideration that will affect 
vitally many branches of engineering. 

It points to the conclusion that engi- 
neering education in the future must 
pay more attention to the new physics 
and the new chemistry inherent in the 
process. 

Already the term “nucleonic  engi- 
neering” has been invented to forecast 
what lies ahead. It will provide more 
material for curriculum revision, but 
this time the emphasis undoubtedly will 
be placed on two or more years of grad- 
uate instruction, since there is no hope 
that the whole field can be compressed 
into the undergraduate period. 


Need for Analysis 


Since science will not remain. sta- 
tionary, but rather will grow in extent 
as time goes on, the need to include the 
fundamentals of expanding knowledge 
within a limited time is bound to force 
a critical examination of existing pro- 
cedures. The problem faced by the 
teaching profession is not unlike that of 
a manufacturer who must increase the 
quantity and quality of his product 
without increasing his unit costs. 

Under such circumstances a_ wise 
management makes a critical job analy- 
sis in order to cut corners. That is the 
procedure that the educators must 
adopt. 

There is little doubt that presentday 
curricula contain much more than ves- 
tigial traces of ancient tradition, and 
that something akin to an appendectomy 
is necessary to remove a few accumu- 
lated appendages. 

Consider, for example, the customary 
college course in physics, which invari- 


ably begins with an elaborate treatment 
of statics and dynamics, moves on into 
the laws of heat, caroms lightly into 
acoustics, then advances upon optics, 
electricity, and magnetism. In many in- 
stitutions instruction in statics and dy- 
namics is given concurrently with, or 
sometimes just before, another course 
covering the same principles, but taught 
by the department of applied mechanics, — 
Quite commonly this double exposure 
is followed by another in connection 
with machine design or framed struc- 
TCUGES: 

It may be that multiple exposure of 
this sort serves a useful purpose in the 
case of students who posess obtuse 
minds, on the principle that constant 
dripping will wear away a stone, but 


“it is likewise true that much useless du- 


plication is the result of hidebound tra- 
dition. The excision of unnecessary rep- 
etition can do much to make room for 
new material that now is excluded be-. 
cause of lack of time. 


One of the underlying reasons for 
dissatisfaction with existing engineering 
training, one that explains the desire 
for a broader type of training, is the 
circumstance that practically every en- 
gineering enterprise requires the active 
co-operation of many workers having a 
great diversity of interests. 

The average young graduate does not 
comprehend fully this interdependence 
of people, but tends to focus his atten- 
tion upon materials and machines. It is 
particularly regrettable that the schools 
pay so little attention to the all-impor- 
tant subject of labor relations and labor 
legislation. 

Engineers as a class are hostile to 
labor unions, probably because they are 
harassed so frequently by the jurisdic- 
tional disputes and restrictions on pro- 
ductivity that characterize some union 
activity. Nevertheless it is a fact that 
labor problems are here to stay, and that 
engineers must learn to work in a 
world where these problems constantly 
must be met and solved. Not much pro- 
phetic ability is called for to predict that 
all schools soon will require that all 
graduates must have become acquainted 
with the major outlines of this vitally 
important subject. 


The “G.I.” Problem 


At this time technical schools through- 
out the country are filled to the burst- 
ing point with returning veterans who 
are taking advantage of the “G. I. Bill 
of Rights.” Some curious circumstances 
have resulted. Whereas the average age 
of current seniors, mainly 4F men who 
were not inducted into service, is about 
the normal 21 or 22, the average age of 
the swollen freshman classes is four to 
five years greater. 

What has happened is that the Bill 

(Continued on Page 13) 
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ow that new peace time products 
are beginning to appear on the 


market, many people, whether they be 
uctively or only passivly interested in air 
ravel, are focusing interested eyes on 
he many new types of small aircraft 
hich are being unveiled to the public. 
ost of the planes being offered today 
are not useful enough to the average 
Derson to warrant his paying the high 
durchase price and additional cost con- 
ected with owning an airplane. How- 
ever, when the time comes, and it is 
oming, that a person can advantageous- 
y use a family type plane at least three 
hundred hours per year, its sales may 
vell compare with the present-day sales 


of the automobile. At present there is a 
large market for a plane which will 
satisfy the needs of the business execu- 
tive, the commercial air charter service 
operator, and the private owner who is 
willing to pay a higher price for his 
family plane. The following design 
specification and attached drawings are 
of a new type 4-5 place airplane, which 
has such characteristics that it would be 
ideally useful for all three of these pur- 
poses. 

It is an attractively styled midwing 
monoplane having twin pusher engines 
mounted in the trailing edge of the 
wing. This pusher arrangement  in- 
creases the wing’s aerodynamic effici- 
ency by permitting utilization of a 
greater amount of wing area and pro- 
viding a smooth flow of air over the 
wing’s surface. Very little propeller 
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\ew ‘Types 


By Robert C. Kelley 


and engine noise reaches the passenger 
cabin due to the engine’s rearward 
location and while on the ground the 
dangerous whirling propellers are kept 
away from unwary passengers. The most 
aerodynamically ideal type of recipro- 
cating engine for this plane would be 
the inverted inline type, but since the 
flat horizontal opposed type is less ex- 
pensive and more readily available, it 
is incorporated in this design. two 
engines allow a greater safety factor 
when flying over terrain unsuitable for 
landing, or in conditions of poor ground 
visibility as may be the case on long 
flights or when used for commercial 
work. 


The entire design is based on the be- 
lief that a comfortable and convenient 
passenger cabin is extremely important. 
The large doors on each side of the 
cabin and the low ground clearance of 
the cabin floor makes this plane almost 
as easy to enter as any automobile. A 
simple retractable step could be install- 
ed, to be operated by the opening and 
closing of the cabin door, if so desired. 
The front seat holds two people and is 
amply wide. It is adjustable fore and 
aft and up and down for the pilot’s 
convenience and the backs fold forward 
to allow easy entry and exit to the rear 
seat. The rear seat is 54 inches wide 
which easily accommodates three large 
adults. All seats are deep and comfort- 
able and considerable leg room is pro- 
vided. The large 125 pound capacity 
baggage compartment in the rear of the 


Small Airera 


cabin above the wing is accessible from 
inside the cabin. 

The pilot and passenger visibility ac- 
commodation is an outstanding feature. 
With the large front and side windows 
and the aft, shoulder high position of 
the wing, the pilot has excellent visi- 
bility for taxiing and making turns 
while flying, and the rear seat passen- 
gers have fine visibility for sight-seeing. 

To satisfy customer preference and 
thereby increase the plane’s market, it 
could be produced in either of two cabin 
styles, having a transparent plastic bub- 
ble cabin top or a non-transparent top 
with side windows. This could be ar- 
ranged on the production line with very 


little change in tooling. 

If a bubble type transparent cabin 
enclosure were used, additional visibil- 
ity to the rear and overhead would be 
available. 

Although metal or wood construction 
could be used it is preferred that the 
structure be made of plastic impreg- 
nated plywood, employing sandwich 
construction as much as possible to re- 
duce weight and provide a smooth skin 
highly resistant to buckling and damage 
on the ground. Molded plywood  sur- 
faces would best bring out the sleek 
curved lines of this plane. The moder- 
ate taper wing would be full cantilever 
construction, employing a box type mon- 
ospar. The fuselage’s under half, for- 
ward, would combine both semi-mono- 
coque and multi-cellular cantilever beam 

(Continued on Page 20) 
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Featuring Faculty... 


by Francis Green and Edward Witort 


Professor Norman A. Parker, recently 
named head of the department of me- 
chanical engineering, succeeds A. P. 
Kratz, retired, acting head of the de- 
partment. He assumes the role as head 
at a dynamic time, inasmuch as the de- 
partment is in the process of an expan- 
sion and building program. 

He comes well qualified for the posi- 
tion from the University of Colorado 
where, for the last five years, he was 
head of the mechanical and aeronautical 
engineering departments. 


PROFESSOR PARKER 


A native Coloradian, he received his 
elementary and junior education in that 
state and later matriculated at the Uni- 
versity of Colorado from which he was 
graduated. He received his M.S. in 
1935 and a professional degree, Mechan- 
ical Engineer, in 1938, also from Colo- 
rado. 

Professor Parker comes well equipped 
with a knowledge of the engineering 
problems in industry. Both before and 
during the war, he has held important 
engineering positions with private and 
public engineering organizations. 

He joined the University of Colo- 
rado faculty in 1935 as an instructor. 
On leave in 1936, he was power plant 
designer for the public service company 
of Denver, and during the following 
summer was field engineer for the same 
firm. 

During the summer of 1938, he was 
layout engineer for the Lockheed Air- 
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craft Corporation and was a part time 
engineer from November, 1939, until 
January, 1941, for the Combs Aircraft 
Corporation in Denver. With his usual 
drive and energy, during that same 
period he directed the pilot training pro- 
gram at the University. From the fall 
of 1944 through 1945, Professor Parker 
directed a research program on fuel vol- 
atility for the Army Air Forces at a spe- 
cial laboratory 8000 feet above sea level 
where the temperatures often reached 30 
degrees below zero. ‘This laboratory, 
located about fifty miles to the west of 
Denver, was a vital factor in determin- 
ing requirements for high performance 
aircraft fuel. 

Although he holds C. A. A. instruc- 
tor ratings in all types of ground in- 
struction, ratings received while con- 
ducting the pilot school at the Univer- 
sity of Colorado, he still has a yearning 
to be called “Pilot Parker.” In 1939, 
while taking flying lessons, he performed 
a maneuver not unknown to a lot of 
pilots by making an emergency landing 
in a cornfield. henceforth, he con- 
fined his flying to the drafting table. 


Professor Parker has recently had the 
honor of being the recipient of one of 
the highest awards of this post-war era. 
While upon a recent trip to Champaign- 
Urbana, he was presented with a key of 
the common household variety, a scarce 
item these days. His family has recently 
moved into the new home. 

Professor Parker is a member of Tau 
Beta Pi, Pi Tau Sigma, Sigma Tau, 
Sigma Psi, Acacia social fraternity, Ro- 
tary, Masons, ASME, Institute of Aero- 
nautical Sciences, and the Society of En- 
gineering Education. 


Professor Richart 


Standing high in the ranks of out- 
standing campus personages is, by al- 
most any standard, F. E. Richart, Re- 
search Professor of Engineering Mate- 
rials. Throughout his long association 
with the University of Illinois as a fac- 
ulty member, Professor Richart has con- 
tributed greatly, not only to activities 
within the University, but to the ad- 
vancement of civil engineering at large; 
his work has been of great value to the 
state and to the nation through the 
development of improved concrete for- 
mulae. 


PROFESSOR RICHART 


Professor Richart is a native of Ilhi- 
nois. He attended the University of 
Illinois, where he received his degree 
of B.S. in 1914, M.S. in 1915, and 
C.E. in 1922. Following his graduation 
he held various engineering positions; 
railway maintenance-of-way, public util- 
ity valuation, and reinforced concrete 
detailing and design. For two years he 
was structural engineer of the Concrete 
Ship Section, Emergency Fleet Corpora- 
tion. Since 1916 he has served in the 
Department of Theoretical and Applied 
Mechanics, University of Illinois as As- 
sistant, Instructor, Associate and Assist- 
ant Professor, Associate Professor and 
Professor. Since 1926 he has been in 
charge of the concrete research labora- 
tory and graduate instruction in con- 
crete. 

The technical and professional organ- 
izations with which Professor Richart 
is associated are of amazing diversity 
and scope. He has been intensively en- 
gaged in work with the American So- 
ciety of Testing Materials, serving for 
many years on a committee concerned 
with concrete and concrete aggregates. 
He has also served on the Administra- 
tive Committees on Papers and Publica- 
tions and on Standards, and the Special 
Study Committee of the same organiza- 
tion. He is now vice-Chairman of a 
newly organized committee on Methods 
of Testing Building Constructions. This 
is his second term as an officer of the 
society; he was elected an executive 
committee member previously for the 
period 1936 to 1938. Besides his activi- 
ties in. A.S.T.M.-Mr. Richart isa 
member of the American Society of 
Civil Engineers and serves as a repre- 
sentative on the joint committee on con- 
crete and reinforced concrete and he is 
also on the committee on concrete and 
masonry. He was president of the Amer- 
ican Concrete Institute and is on the 
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also a member of the Western Society 
f Engineers, the Society for Experi- 
rental Stress Analysis, and the High- 
vay Research board. 


Mr. Richart has been doing research 
york for the Illinois division of high- 
vays of the public roads administration 
nce 1936 and at present is engaged in 
oncrete slabs investigation for bridge 
flooring. He has also been engaged in 
esearch work for the American Iron 
md Steel Institute since 1914. His fu- 
re plans include research work on 
ir entraining cements, which shows 
romise of great benefit to the Ameri- 
an building industry. 

Professor Richart’s non-technical ac- 
vities includes his association with the 
big Nine conference. He is secretary, 
cting chairman and is on the eligibility 
ommittee of the conference _ besides 
eing Illinois’ faculty representative. 
his particular side-line entails a good 
eal of work, but Mr. Richart states 
hat it is very interesting and he has 
qany tales to relate about the prob- 
ems that arise concerning the eligibility 
f players. 

In addition to his multitudinous pro- 
essional activities, Professor Richart 
lanages to maintain his standing as a 
rember of the faculty bowling league, 
nd is also an ardent golf fan. It is 
spected that his secret ambition is to 
eat his son at a game of golf, which 
ould prove to be quite a task, as his 
on, an excellent golfer, turned in a 69 
nd 71 in a recent tournament. 


Professor Hall 


Like the renowned Senator Claghorn 
nd his beloved deep South, Professor 
}tanley G. Hall and his little red flut- 
er box are synonymous. For students 
ilready enrolled in the various engineer- 
ng departments, this statement needs no 
nterpretation. For the benefit of all 
thers, Professor Stanley is an associate 
yrofessor in the General Engineering 
Drawing Department and his little red 
‘lutter box is the chief means by which 
his very patient man explains with the 
itmost enthusiasm just where that eva- 
ive point projects from object to plane. 

Professor Hall came to the Univer- 
ity of Illinois in 1925 with his B.S. 
ind two years’ teaching experience in 
“ngineering Drawing at the University 
yf Maine to his credit. 

A former golf fan, Professor Hall 
witched implements with the advent 
yf the Victory Garden. And, since this 
vorthy occupation fails to provide ade- 
yuate exercise, the Professor and_ his 
ast-growing daughters go bicycling 
round the countryside. 
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PROFESSOR HALL 


Professor Hall is a member of Tau 
Beta Pi and is an active Mason in the 
Consistory Degree. He still retains his 
membership in the Blue Lodge in 
Maine and at present serves as presi- 
dent of the Urbana Town Club, a 
social organization of university and 
business men. 


EDUCATION ... 


(Continued from Page 10) 
has oversold the capacity of the colleges 
by a factor of about three to one. This 
situation is nearly as bad in one direc- 
tion as the unwise Selective Service 
policy was in the other. In the name of 
democracy it cut off a 5-year supply of 
the trained young men upon whom the 
future of industry must depend. This 
was not selective service at all; it was 
indiscriminate, unselective service. 

If the United States ever again is 
faced with the emergency of war it is to 
be hoped that the engineering profession 
will find a tongue to protest against 
such a policy for the good of the nation. 

The present swollen registration in 
engineering colleges demands that steps 
be taken promptly to insure much more 
selectivity in the admission of students 
than heretofore has prevailed. This is a 
subject which for some time has been 
under study by Engineers Council for 
Professional Development, but the exist- 
ing pressure is so great that something 
must be done quickly. 

In Washington University priority is 
being given to former students who 
showed satisfactory ability when last in 
residence. New students with no more 
than high school training are accepted 
if their rank was in the upper third; 
if middle third, an aptitude test must 
be passed; if lowest third, admission is 
denied. Transfer students with a year 
or more of college credit must have had 
a freshman record averaging a C grade, 
and if they had more than freshman 


credit, their average grade must have 
been intermediate between C and B. 
Coupled with these requirements for 
admission are regulations for remaining. 
Freshmen who fall below a C average 
will be dropped, as well as sophomores 
who fail to reach an average between 


(© ciel 18%. 


The principle is that no poor student 
should be given a place at the expense 
of a worthier applicant. These are emer- 
gency regulations designed to keep regis- 
tration within the limits set by physical 
facilities. It is hoped that the same basic 
principle can be maintained when the 
crest of the present flood has passed. 


The Future 


The future policy of engineering col- 
leges must take into account the reform 
of certain deplorable conditions that 
characterize primary and secondary edu- 
cation in the United States. 


The teaching of grammar virtually 
has disappeared from grammar schools. 
The English subjects taught in high 
schools pay little or no attention to 
spelling, punctuation, or composition. In 
many of the states, a student can gradu- 
ate from high school with only one year 
of what is called general mathematics, 
but which in reality is merely arithmetic 
that leaves the pupils with a_ blissful 
disregard of the position of decimal 
paints. 

It is almost inconceivable that in an 
industrial nation—dependent as it is to 
a high degree upon engineering and 
science, with all which that implies as 
to an understanding of quantitative re- 
lations—the educationists should have 
acquired such a stranglehold on the 
public schools. 

Standards are lamentably low, and 
by a perversion of democracy the doc- 
trine has been established that one child 
is as good as another, so no one is 
allowed to fail. The result is a genera- 
tion of undisciplined minds, in which 
the poor ones regard themselves as well 
trained, and the bright ones have no in- 
centive to excel or to realize their full 
potentiality. 

If these statements are thought un- 
duly pessimistic, recommended collateral 
reading is a book by John ‘Tildsley, for- 
mer assistant superintendent with the 
Board of Education of the city of New 
York, entitled ‘““The Mounting Waste 
of Secondary Education in the United 
States.” 

Now another peril to engineering edu- 
cation looms on the horizon in the form 
of indiscriminate universal military 
training. 

Common sense would lead one to be- 
lieve that, since any future war is bound 
to be even more technological than this 
last one, everything possible must be 
done to conserve the supply of trained 

(Continued on Page 32) 
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WHAT YOU VEE is a hobby... 


By Oswald Inglenatz 


What about hobbies for the engineer? 
After all, it has been said* that an 
engineer without a hobby is like a bottle 
without beer—empty, that is. 

There are a great many good points 
that may be brought out in the discus- 
sion of hobbies in general, and I shall 
attempt to develop a few of them in 
this article. 

The first, and perhaps most desir- 
able, characteristic of a hobby is that it 
consumes a great deal more time than 
anyone has to spare. This means, for the 
student, less time available for complet- 
ing that design problem that was to be 
handed in last Friday, or for studying 
up on the material that the thermo exam 
is going to cover. This lack of time 
develops in the student a very high ef- 
ficiency in the art of cramming and the 
use of crib notes. It also gives the bud- 
ding engineer an excellent opportunity 
to determine first-hand the minimum 
amount of work he must do in order to 
pass a course. 

For the engineer whose school days 
are but a faint memory of moonlight 
excursions in a canoe on the beautiful 
boneyard, the excessive time consump- 
tion of a hobby provides a means of 
avoiding a great many unpleasant things 
in everyday life. (“. . . but Honey, I 
can’t unpin that fuselage frame from 
the dining room table until the glue 
dries, and besides, we didn’t want the 
Jones’ to come for dinner anyhow. Let’s 
take them down to the corner coffee 
shop for a hamburger.) Also, if you 
are one of the lucky ones whose boss 
happens to enjoy the same hobby, you 
are sure of having his sympathy when 
you come to work Monday morning 
with your hand in a cast from getting it 
in the way of the propeller of that A-26 
model at the contest yesterday. 

Another nice thing about hobbies is 
that they are relatively inexpensive. Of 
course there are some hobbies that could 
be considered costly, but in the ordinary 
run of hobbies, the enthusiast may be 
reasonably sure that his pocketbook will 
always be empty, except for a few notes 
from creditors telling of their inten- 
tions to resort to legal means to obtain 
the rent for the past six months. I know 
of a student engineer (EE, no doubt) 
who has completely equipped himself 
for amateur reception and transmission 


*We dont know who said it, but it 
sounds good anyhow. 
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for the paltry sum of $250. This is an 
extreme case of course, but, by patroniz- 
ing the black market for scarce items, 
the average person should be able to 
build a transmitter and receiver for not 
much more than that. 


A somewhat less expensive field of 
hobby-endeavor is model airplane build- 
ing. The beginner may start from 
scratch, and after several months of ef- 
fort, sleepless nights, and anywhere 
from $40 on up for engines, materials 
and tools, he can be reasonably sure that 
the very next airplane that he builds 
will probably fly. 

As you can easily see, there certainly 
is NO more inexpensive means of getting 
rid of one’s money than by feeding it 
to a hobby. 


Let’s get away from the financial 
aspects of hobbying and consider the 
aesthetic values of this excellent means 
of dissipating one’s idle hours. 


There has never been a prouder hu- 
man being in this world than the one 
who has pointed at some gadget and 
said, “I made that!” 

Of course, the gadgeteer’s feelings 
may have been hurt when the reply was, 
“Beautiful—what is it?” but by the 
time he had finished a half-hour disser- 
tation on the intricacies and functions 
of said gadget, his feelings were prob- 
ably quite normal again. Too, his dis- 
gust and sympathy for the mere mortal 
who could not immediately see that this 


contrivance would startle the world 
probably acted as a cushion for the 
shock of so brutal a question as, “...what 


is itt” 

In order to really gain the utmost in 
satisfaction from a hobby, the hobbyatic 
must be a possessor of ingenuity and 
originality, and he must have frequent 
moments of inspiration. The fan must 
have the ability to cast aside completely 
all thoughts of accomplishing anything 
constructive until he has finished the 
particular job or item upon which he 
is working. But, once the job is finished, 
he is able to pat himself vigorously on 
the back for having done a good job, 
and then pack up for a three weeks’ 
recuperation period at the nearest sana- 
torium. After he has returned from the 
vacation what does he do? Does he 
start something else? Does he try some- 
thing constructive for a change? 
Nosiree! Not on your life! Either the 
maid has deposited the above-mentioned 
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contraption in the trash can, or else the 
little boy from next door tried to eat 
it, thinking it was a new kind of candy, 
and the hobbyatic starts anew, with 
many improvements upon the original 
in mind. And so... on and on. 


There is truly nothing even similar 
to the satisfaction gained from having 
constructed something that works. Who 
cares if the darn thing has little or no 
practical value? Who cares if the cost 
of construction is several times the price 
of a similar device at the nearest dime 
store? The important thing is that I 
made it. 


Another very nice thing about hobbies 
is that there are so many of them. I 
believe that there are probably as many 
hobbies as there are people who indulge 
in them. I once had the privilege of 
knowing an elderly widow who collect- 
ed used beer bottle caps as a hobby. She 
said they reminded her of her dear de- 
parted husband. When she left this 
world for greener pastures, her more 
nearly normal son-in-law tiled his bath- 
room floor with the beer bottle caps. 
There is an excellent example of the 
extreme practicality and constructiveness 
of hobbies. 

One hobby that probably appeals to 
engineers is the collection of telephone 
numbers. I know a fellow who at one 
time had a collection of over three hun- 
dred telephone numbers. When he got 
married he auctioned the numbers off 
to his friends and made enough money 
to spend several weeks at Niagara Falls. 


There is a man out West whose 
hobby is collecting automobile license 
plate numbers. Every evening when he 
gets home from work he writes in a 
note book all the license plate numbers 
that he saw that day. He has several 
note books full of numbers, and who 
knows but that some day he might 
witness a hit and run accident, and thus 
put his talent for license plate number 
remembering to practical use in aiding 
the strong arm of the law in capturing 
the guilty driver. 

There are many many hobbies such 
as these that have immense practical 
value, especially for engineers, and, the 
man who has no hobby is certainly a 
poor man indeed. 

Oops! You’ll have to excuse me now 
—I have been working on a few im- 


provements for the atomic bomb and 


one of them is about to go off. 
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This is the organization that continues 
to give America the finest telephone 
service in the world: 

A group of Associated Companies 
provides telephone service in their 
respective territories. 

The Long Lines Department of A. 
T. & T. handles Long Distance and 
Overseas service. 

The Bell Telephone Laboratories 
and Western Electric Company are 
responsible for scientific research 
and the manufacture of equipment. 

The American Telephone and Tele- 
graph Company, through advice and 
assistance, coordinates the activities 
of the entire organization. 


There’s Opportunity and Adventure in Telephony 
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OPPORTUNITY 


This is the Bell Telephone System. 


Here the man of engineering skill— 
electrical, mechanical, civil, industrial 
and chemical—has wide opportunity 
to help meet the challenging changes of 
our time. For telephone engineering 
calls for a broad engineering viewpoint 
as well as specialization. 


Basic technical knowledge, an ap- 
preciation of economic factors and the 
ability to cooperate are some of the 
things that count in Bell System engi- 
neering. As the System expands, op- 
portunities for interesting life-work be- 
come constantly more varied. 
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HOWARD FRANKLIN 
Associate Editor 
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The \eed for Reactivation 0 
the Engmeering Show 


URING prewar years, the College of En- 
D gineering alternated with the Electrical 
Engineering Department in producing an en- 
gineering show of interest to the public. The 
advent of the war, however, and the associ- 
ated shortage of manpower and equipment 
caused the temporary abandonment of thesc 
productions. With a return to normalcy well 
under way, it is now time for the Collége of 
Engineering to consider the reactivation of 
these shows. 


When in existence, the College of Engi- 
neering show was composed of displays and 
exhibits representative of the various depart- 
ments of engineering. These displays and ex- 
hibits were designed and constructed by the 
students for the express purpose of providing 
interesting and instructive information to stu- 
dents and faculty of other colleges as well as 
the general public. In providing this informa- 
tion, it is only natural that the College of 
Engineering should gain a certain amount of 


recognition for its work. 


At present, there are a large number of 
students who have never seen or taken part 
in these shows. Most of these are men who 
have been in the service of their country and 
have now returned to finish their education. 
It is important that the engineering show be 
resumed as soon as possible for the benefit of 
these students. 


Innumerable advancements in the field of 
engineering present a host of material for a 
show of this type. The design and construc- 
tion of the exhibits provide excellent experi- 
ence for the students. In this manner fresh- 
men and sophomores are given an introduction 
to many of the machines with which they will 
come in contact at a later date, and are en- 
abled to more fully observe the various de- 
partments which will perhaps assist them in 
choosing the field in which they wish to major. 


It is not only for the student’s benefit that 
this show should be presented within the next 
year. At the present time, the general public 
is intensely interested in engineering and _ its 
developments. Before the war, this exhibition 
was always looked forward to with great ex- 
pectation. If it is to continue to be the tradi- 
tion of the College of Engineering to present 
this show every two years, it is important that 
the first postwar showing be given while the 
field of engineering is uppermost in the minds 
of the public. 


Since the engineering exhibition requires a 
great deal of planning and preparation, the 
engineering societies should discuss the matter 
of its presentation at their first meetings. If 
the idea of presenting the exhibition this year 
meets with their approval and the approval of 
the Executive Committee, plans should be 
formulated immediately. Let’s get behind the 
College of Engineering and see that it receives 
all the recognition of which it is so deserving. 
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GXYGEN_FIPE LINE 
STORAGE 


Oxycen TO BREATHE is the most important thing in 
the world to one who is ill and unable to get enough for 
life from the air alone. 

The use of oxygen in medical practice has grown 
rapidly inrecent years. Physicians have found it effective 
in the treatment of certain types of heart disease, 
shock due to wounds or injuries, following major opera- 
tions, and for numerous other illnesses. 


The need for extra oxygen is so frequent in hospitals 
that many of them, instead of depending on eylinders 
of oxygen brought to the bedside, now have convenient 
oxygen outlets in many rooms and wards. Oxygen is 
brought directly to the bedside through an unseen “pipe- 
line” from a centrally located “bank” of oxygen cylinder:. 

Oxygen is a principal product of Units of UN1oNn 
CarBipe. It is supplied to hospitals—and in much 
greater amounts to industry for numerous mass- 
production operations—largely through The Linde 
Air Products Company. 


Linde Oxygen is now so readily available that no one 
need ever be without oxygen for any purpose. Oxygen is 
but one of the many basic and essential products from 
UCC—materials which, all together, require continu- 
ing research and engineering work with over a third of 


the earth’s known elements. 


FREE* Physicians, nurses, teachers, and others who would like more 
information on the availability of oxygen, and on the various types 
of oxygen therapy equipment, are invited to write for a copy of the 
“OXYCEN THERAPY HANDBOOK.” Ask for Booklet P-10, 


UNION CARBIDE 


AND CARBON CORPORATION 


UEC) 
30 East 42nd Street New York 17, N. Y. 
Products of Divisions and Units include— 
ALLOYS AND METALS ¢ CHEMICALS ° PLASTICS 
ELECTRODES, CARBONS, AND BATTERIES 


INDUSTRIAL GASES AND CARBIDE 


SMALL AIRCRAFT 
(Continued from Page 11) 


construction, of which the fuselage skin 
and cabin floor would be a part, to 
form a cantilever box beam which 
would run from the under side of the 
wing, under the cabin floor, to the nose 
wheel. The aft half of the fuselage 
would be full monocoque construction. 
The fore half would have all the com- 
pound curve surfaces, and the aft half 
would have a single curve surface. 


The main 60 gallon fuel tank ts lo- 
cated approximately at the center of 
gravity under the rear cabin floor and 
wing spar. The two built-in two gallon 
oil tanks and fourteen gallon auxiliary 
fuel tanks are installed in the center- 
section leading edge ahead of the box- 
spar. If the auxiliary tanks are filled 
and only two people are carried in the 
rear seat, the cruising range can be in- 
creased by fifty per cent. This change 
does not alter the balance because both 
the rear seat and the auxiliary fuel 
tanks are the same distance ahead of 
the plane’s center of gravity. 


Wing flaps are the full span type to 
reduce landing speed to a minimum. 
The combination of flaps and control- 
able pitch propellers give maximum 
take-off and cruising performance. Re- 
tractible spoilers and fixed leading edge 
slots are used for lateral control when 
flaps are in use. Retractable tricycle 
landing gear is used with the front 
wheel being swivel or steerable. Longi- 
tudinal balance without trimming is 
maintained with two persons in the 
front seat and one in the rear seat. With 
only one person in the front seat or with 
a full load of five people the balance 
would have to be trimmed. The ship 
should be stall resistant and spin proof, 
and controls and instruments are of the 
conventional type. 
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With only slight change in the air-— 
frame design this plane could easily i in- 
corporate jet type power units in the 
place of the present engines, or one or 
two engines buried in the fuselage, driv- 
ing the two propellers by drive shafts 
when these methods become practical 
for the smaller airplanes. 

The following specifications and per- 
formance figures are based on the 113 
H.-P. engine: 

Saber ee ees ee ee rer 38 ft. 

ienothy cae nee 21 tte l meh 


Height (once oe 6. $C. Sainels 
Weight Empty 1818 lbs. 
Gross Weight 3183 Ibs. 
Wing Loading .... 18.92 lbs/sq. ft. 
Power Loading .... 14.08 lbs./H.P. 
Wing Area (Effective) 168 sq. ft. 
Maximum Speed .... 167 M.P.H. 
Cruising Speed 152 WI PeHs 
Landing Speed (Flaps) 48 M.P.H. 
Rate of Climb 1075 F.P.M./S.L. 


Crusinga Range. ae 634 Miles 
Cruising Range (Aux. Tanks) 
ee ee 931 Miles 


15,000 Ft. 


EDITOR'S NOTE: This airplane design 
won second prize of a $500 War Bond 
in the professional division of a private 
airplane, design contest sponsored by the 
Popular Science Monthly Magazine in 
September, 1944. Among 3,345 contest 
entries from the U. and ten foreign 
countries, this plane was unanimously 
chosen first over all other twin engined 
planes, and second over all type of pri- 
vate planes by a board of prominent 
aviation personages. It required seven 
months of part time work to complete 
the design drawings and_ specifications. 
Since no mock-up of the cabin was avail- 
able, the original cabin interior dimen- 
sions were arrived at by measuring the 
interior of a medium sized automobile 
and changing the dimensions where nec- 
essary. A number of the ships that were 


in the contest will appear on the market 
in early 1947. One of these is the first 
prize design by a former Boeing Air 

craft Company engineer who has formed 
his own company in Tacoma, Washing-— 
ton, to produce his single engine low- — 
wing pusher plane called the “Wheel- — 
air.” 


M.1.S. Summer Activities 


1946 saw the MIS gathering energy. 

On July 2nd a business meeting was 
held and the following officers were 
elected: 


Glen W. Wensch, President 
William W. Wishart, Vice-President 
Arnold P. Litman, Secretary 

James H. Bechtold, Treasurer 


A committee was formed to study the 
situation concerning the sending of food 
to French students, metallurgists in 
particular. 


An executive board meeting held on 
the 19th of July appointed the following 
committee heads: 

Program and Social Committee, Ar- 
nold P. Litman, Co-Chairman, Le- 
Wayne N. Wall, Co-Chairman. 

Publicity Committee, Edward J. 
Sluetz, Chairman. 

Membership Committee, 
House, Chairman. 

A quorum was lacking in the proxy 
vote for the sending of the package of 
food to a French student and therefore 
the plan was scrapped. 

On the 3lst of July, a regular meet- 
ing of MIS was held at which time Pro- 
fessor Paul Guy Jones, Assistant Pro- 
fessor of Theoretical and Applied Me- 
chanics, spoke on “Brittle Fracture of 
Steels.” Most of the talk was based 
upon original research which Professor 
Jones had carried out. 


Leland F. 
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ETATRON ... 


(Continued from Page 8) 
nergy x-ray quantum has on the aver- 
‘ge nearly half of the energy of the pri- 
fary. The higher energy electrons, in 
flurn, produce secondary rays which may 
e of such an energy as to be more pen- 
Mtrating than the primary. The second- 
ries move nearly in the direction of the 
rimary x-ray, but there is some diver- 
ence which reduces definition in a ra- 
iograph. At energies much above 20 
ullion ev, not only the secondary but 
Iso the tertiary and higher order x-rays 
nll be more penetrating than the pri- 
aary and will, through thick sections, be 
aainly responsible for the radiographic 
mage. The image will be diffused by 
he divergence of the scattered rays of 
igh order. Electron pair production is 
Hlustrated in Fig. (3). 


Blow holes and small flaws occurring 
Peneath the surface of castings and forg- 
ngs are a major cause of failure of 
hese machine parts. Industrial x-ray 
machines have been used to detect such 
aws, but are of no use when dealing 
with pieces of large thickness. The 20- 
nillion-ev betatron has been used to 
ake clear radiographs through a 13-in. 
— of steel in actual industrial prac- 
tice, and up to 20 in. on test specimens. 
Due to the pin-point size of the betatron 
target, exceptionally fine definition may 
ibe achieved and extremely fine flaws 
detected. In one experiment a 0.001-in. 
lopening of the jaws of a vernier caliper 
sandwiched between thick steel plates 
icould be clearly seen on the radiograph. 


| The Betatron’s War Time Role 


At the Rock Island Arsenal the betat- 
iron was used to inspect large integral 
parts of heavy guns. The recoil mechan- 
isms of these guns had to be carefully 
inspected for internal flaws because of 
the heavy stresses to which they were 
subjected in firing. (Guns that failed on 
the proving grounds were radiographed 
before being disassembled. This enabled 
the observers to examine the damaged 
mechanism while still in the operating 
position, and led to a much clearer un- 
derstanding of the causes of failure. 

A 20-million-ev machine has recently 
been put into operation at the Picatinny 
Arsenal. The betatron will be used to 
radiograph large caliber shells. Partic- 
ular attention must be paid to the condi- 
tion of the explosive charge, since it is 
essential to have the charge uniformly 
packed in order to be able to accurately 
predict its trajectory. The seating of 
the rotating band will also be inspected 
through radiographs, for faulty seating 
would cause the shell to pitch and yaw 
in flight. 

An ingenious setup is provided at Pic- 
atinny in order to put the inspection of 
shells on a production basis. The in- 

(Continued on Page 24) 
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ROEBLING 


Sea” 


PACEMAKER 


FROM ROEBLING 
FLAT WIRE THE SAME 
COMPANY THAT MAKES 


TE TT 


ROEBLING 


IN WIRE PRODUCTS 


gE itt, 
GEE ,LOOK eo 


PINS | THEY MAKE ‘EM 


SUCH SWELL WIRE 


Roebling produces every major type of wire and 
wire product... toaster cord to telephone cable... 
bridge cable to wire rope... fine filter cloth to 
heavy grading screen...strip steel and flat wire to 
round and shaped wire...all Roebling products. All 
the result of over 100 years of wire specialization. 
John A. Roebling’s Sons Company, Trenton 2, N. J. 


WIRE ROPE AND STRAND »* FITTINGS « SLINGS « AIRCORD, AIRCORD TERMINALS AND AIR CONTROLS 
SUSPENSION BRIDGES AND CABLES + AERIAL WIRE ROPE SYSTEMS © SKI LIFTS « ELECTRICAL WIRE 


AND CABLE » HARD, ANNEALED OR TEMPERED HIGH AND LOW CARBON FINE AND SPECIALTY © 


WIRE, FLAT WIRE, COLD ROLLED STRIP AND COLD ROLLED SPRING STEEL + LAWN MOWERS 
SCREEN, HARDWARE AND INDUSTRIAL WIRE CLOTH : 
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Double CPOSSOU oy some sme 


and now ladies and gentlemen, that 
is those of you with normal hearts, 
dah da da dit da dah brings to you 
another adventure in the Creeking Door 
Blood Thirsty Mysterious Adventures 
of Gregorovitch”—creek, clang, uhmuh- 
muhmuhm, bonggg — entitled “Knifed 
in the Back!” 

I leaped out of my skin, cleaned up 
the mess and rushed down to the 
“Tech” office where I conglomerated a 
mass of English to spring upon the En- 
gine Students returning in the fall. Heh 
heh heh, I giggled to myself, heh heh 
heh, little do they know that even 
though I am gone, the horrible work 
shall haunt them in the first fall issue 
of the “Tech.” 


Heh heh heh, don’t mind me, I'll 
still be laughing. But now to work— 
Ah, yes, those ambitious students, 


those brainy amoebas who decide to go 
to summer school and “finish up.” Bah! 
No consideration at all for those who 
just last spring dreamt of lounging 
about the seashore, visiting the wall- 
eyed pike, or just sleeping for 12 weeks. 


But here we are in the midst of this 
disgusting situation and nothing to do, 
except study, no! not that, nothing to 
do but go to a pleasant movie about the 
joys of college. Surrounded! 
Once upon a Monday Dreary, 
while I wandered weak and weary 
toward a 7 o'clock; 
Suddenly there came an ooze 
as if someone pulling on my shoes, 
E Gads! New asphalt in front of 
Engineering Hall! 

I think buying a new pair of shoes 
improves one’s mind. Don’t you? 

The windtunnel in the Aero Lab will 
soon be finished and then the Metal- 
lurgy Students will be in their glory. 
They will just have to listen to the 
clear roar of the prop cleaving out the 
knowledge that used to penetrate their 
ear drums. 

But things are not so bad here in the 
summer. The male to female ratio was 
only + to 1 at the latest count. (The 
only reason the subject was brought up 
is that we have a poem hot from a joke 


book ) — 


She’s a pretty little wench 
Sitting there upon the bench 
Looking very coy and shy 
At every passing college guy 
Such thrilling eyes, 
Concentric thighs, 

It’s too darn bad 

She’s bald. 


The EE’s always seem to enjoy them- 
selves no matter what occurs. Recently 
overheard at you-know-where, that fa 
vorite spot on campus— 

Ist EE: “Busy?” 

2nd EE: “No, you busy?” 

iste Er eNom 

2nd EE: “‘Let’s go to class then.” 

And among the army men—pardon 
me—regular army men going to school 
this summer—there seems to be a large 
number—I can’t understand it—they 
didn’t need an education before—. 

“You're getting corpulent.” 

“Corpulent, hell! I’m a lieutenant al- 
ready.” 

But this article is really dedicated to 


all roommates (I don’t have one this— 


semester ). 


Who always borrows, never lends? | 


And brings around his low brow 
friends? 
YOUR ROOMMATE! 
Who always wears your only shirt 
to camp? 
(Continued on Page 32) 


Attention 


ENGINEERS! 


WRITE FOR ~ 
NE’s 


ELECTRICAL an 


Here’s a 350-page, 8’’ x 10” handbook that is invaluable to 
electrical engineers. It’s an illustrated, products and parts 
catalog. Has handy reference tables, wire and cable termin- 
ology, formulas, specifications, electrical symbols for arch- 
itectural planning, as well as wiring systems for industrial, 
commercial, and domestic requirements. Write for your copy. 


National Electric 


SCORPIO RATION 
Box 897 — Pittsburgh 39, Pa. 


PRooucrTrs 


HANDBOOK 


A pilot had just crashed into a telephone pole after over 
shooting a field. Wires, pole and everything came down 
around his ears. They found him unconscious in the wreck- 
age, but as they were untangling him he reached out feebly, 
fingered the wires and murmured: 


“Thank heaven, I lived clean—they've given me a harp.” 


education 


DATA 


like 


Housewife: “Look here, Nora, ] can write my name in 
the dust on the table.” 


Nora: “An’ sure, ma’am, it must be wonderful to have 
that.” 


- ” 
gone. 


Grandmother: 


Grandpa: “I miss the old cuspidor since it’s gone.” 


“You missed it before—that’s why it’s 


Jacke 
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‘How did you stop your husband from staying out late 2” 
“When he came in too late I called out, ‘Is that you, 


| “How did that stop him?” 
| “My husband’s name is Bill.” 
| 


THE TECHNOGRAPH 


.-e-and how they flew 


at 100,000 RPM! 


STORY OF THE VT (Variable Time) FUZE... 


America’s VT or Proximity Fuze is a wonder of the war second 
only to the atom bomb. In the nose of a projectile, its miniature 
sending and receiving set sends radio waves ahead. When the 
target is neared, the waves bounce back and — before the 


projectile can miss—they explode it! 
This “Seeing Eye” feature was 97% effective against V1 buzz- 
bombs ... cleared the Pacific beaches for invasion... turned 


the tide in the Battle of the Bulge...raked the mainland of 
Japan ...and was deadly against Jap Kamikaze planes. 


On land, at sea and in the air, it gave us a super-accuracy of fire 
that saved countless American lives and materially shortened 
the war. 


»ee AND THE VT (Very Tough) BALL BEARINGS 
THAT HELPED MAKE IT POSSIBLE! 


But to make such miracles possible, bearings on the fuze’s rotor 
and impeller shaft must withstand 100,000 revolutions per minute! 
Could any bearing “‘take’”’ such speeds and centrifugal force? 
New Departure designed ball bearings that could—and did. 
They stood up. . . just as rugged New Departure Ball Bearings 
stand up wherever shafts turn. 

New Departure Ball Bearings are uniquely fit to handle great 
speeds—as well as heavy loads and requirements of super- 
rigidity ... 

... but there is more to a ball bearing than steel and engineering 
principles. New Departure, world’s greatest ball bearing maker, 
is also famed for solving problems! a8 


~ ‘Nothing Rolls Like a Ball | 


< NEW DEPARTURE 


= BALL BEARINGS 


EW DEPARTURE © DIVISION OF GENERAL MOTORS «© BRISTOL, CONN © Branches in DETROIT » CHICAGO + LOS ANGELES 
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ANTENNA 


AIR DRIVEN 
PROPELLER 


2s RADIO RECEIVER 

TRANSMITTER 7} 
BALL 

BEARINGS 


GENERATOR 


FIRING 
UNIT 


Generator-Powered Bomb Fuze 


Sponsored by O.S.R.D. and the U. S. Army 
with Central Laboratories at tne NATIONAL 
BUREAU OF STANDARDS. 


Below: V.T. Fuzed Rocket in action 


BURST PATTERN 


Pictures courtesy of National i 
Bureau of Standards | 
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PROBLEM— You're designing a radio broadcast transmitter. The circuit 
includes condensers and other variable elements which must be ad- 
justed by the operator. You want to place these elements for optimum 
circuit efficiency and where they will be easy to assemble, wire, and 
service. At the same time, you want to centralize the control knobs at a 
point convenient to the operator. How would you do it? 


THE SIMPLE ANSWER 


Use $.S.White remote control type 
flexible shafts to couple the variable 
elements to their control knobs. This 
leaves you free to place both the 
elements and the knobs anywhere you 
want them. And you get control that is 
as smooth and sensitive as a direct 
connection because $.$.White remote 
control flexible shafts are engineered 
expressly for this kind of service. 
* * * 

This is just one of hundreds of remote 
control and power drive problems to 
which S.S.White flexible shafts pro- 
vide a simple answer. That's why every 


engineer should be familiar with the 
range and scope of these ‘Metal 
lAuscles”’ for mechanical bodies. 


WRITE FOR BULLETIN 4501 


It gives essential facts 
and engineering data 
about flexible shafts 
and their application. 
A copy is yours for the 
asking. Write today. 


S.S.WHIT. F INDUSTRIAL sue. 


DEPT. C, 10 EAST 40th ST., NEW YORK 16, N. Y.eue 


FLEXIGLE SHAFTS + FLEXIBLE SHAFT TOOLS + AIRCRAFT ACCESSORIES 
SMALL CUTTING AND GRINDING TOOLS + SPECIAL FORMULA RUBBERS 
MAOLDED RESISTORS + PLASTIC SPECIALITIES + CONTRACT PLASTICS MOLDING 


One of, Americar AAAA Tudustrial Euterprices 


Here's how one big 
radio manufacturer did it. 
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BETATRON ... 


(Continued from Page 21) 


stallation is shown diagrammatically in 
Fig. (4). The shells are loaded on a 
circular turntable of 15 ft. diameter, 
and sensitized film placed in a_ holder 
directly behind the shell. The motion) 
of the turntable is so arranged as to ex- 
pose the shell to the x-ray radiation for 
a period of a few seconds. In this ar- 
rangement it is imperative that the 
x-rays emanate from a point source lo. 
cated at the center of the circle on which 
the shells travel, in order to insure good 
definition of the pictures. The thick 
concrete walls protect the operating per 
sonnel from the radiation. It is possible| 
by this means to examine several thou-; 
sand shells daily, and get a close check 
on a large representative sample of daily; 
production. It would of course be ad-| 
vantageous to conduct a completely vis-: 
ual examination by using a fluorescent| 
screen, but the betatron unfortunately, 
does not adapt itself well to fluoroscopy., 


‘There are innumerable instances where} 
the betatron may serve as a valuable tool} 
in industry. In experiments, radiographs| 
have been taken through sections of a| 
completely assembled automotive engine. 
All the parts can be clearly seen, and| 
checked for seating, fit and alignment. 
With the new “peeler” arrangement it 
will be possible to draw a stream of elec- 
trons out of the machine and then have 
them strike a target, giving the x-ray 
beam better directional properties. With 
this modification a radiograph could be: 
taken through 360° of are of a cylindri- 
cal casting, giving a picture without twos 
sections of the casting superimposed as 
must be done at present. 

The large betatron now under devel- 
opment will be housed in a special sec- 
tion of the new Physics Research Labo- 
ratory soon to be constructed on south! 
campus. No definite voltage can be pre- 
dicted for this new machine, because 
new ideas are being incorporated into its 
construction daily. Its output will be 
of the order of several hundreds of mil- 
lion electron volts. 

At present 10 members of the senior 
staff of the Physics Department are de- 
voting all or part of their time to the 
betatron program. ‘They are assisted by 
15 graduate student research assistants. 

We can all look with pride to these 
U. of I. men who are opening new hori- 
zons in the realm of science. 


The author is indebted to Prof. Gerald M. 
Almy for his cooperation in the preparation 
of this article. 


A middle aged woman lost her bal- 
ance and fell out of a window into z 
garbage can. Chinese passing remarked 
‘““Amelicans velly wasteful. That womar 
good for ten years yet.” 


THE TECHNOGRAPE 


Sun Bath 
on the Roof 


NICE FLAT roof is a good place for a sun 
bath. 

But when the sunlight is replaced by rain 
or snow, a roof gets to be a pretty wet and disagreeable 
place—and sometimes a source of worry and expense to 
the owner of the roof. 

For prolonged contact with water will make many 
roofing materials deteriorate. Just as sudden changes in 
atmospheric conditions can cause cracks to develop in 
the surfaces of some types of roofs. 


Koppers offers builders a Coal Tar Pitch Roof that 
licks both of these common roofing problems. Koppers 
roofing is able to “heal itself” if cracks do appear in it. 
And Koppers roofing can resist prolonged contact with 
water without deterioration. (In fact, you can have a 
“water cooled” Koppers roof if you want to—several 
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inches of water covering your flat top areas to help cool 
the rooms below). 

The successful application of Koppers chemical and 
engineering skills to the solution of these roofing prob- 
Jems is typical of the outstanding results obtained by 
Koppers experts in many other fields. 

In the pressure-treatment of timber, the design and 
construction of coke and chemical plants, the making 
of variable-pitch propellers, piston rings, chemicals 
from coal, and many other things, Koppers has achieved 
a leadership which furnishes convincing evidence that 
Koppers is indeed the industry that serves all industry. 

Why not consult us about the possibility of assisting 
you in your business? Koppers Company, Inc., Pitts- 
burgh 19, Pennsylvania. 


The industry that serves all industry 
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\ew Developments 


Power and speed are ever increasing 
in modern airplanes and every increase 
demands an additional one. The new 
combination propjet and jet XP-81 
Army fighter plane is a product and 
perfect example of this demand. It has 
three advantages most essential to de- 
sign of airplanes which are supplied by 
this added power and speed, being cap- 
able of, first, making quick take-offs, 
second, climbing fast at extremely sharp 
angles, and third, cruising at speeds in 


excess of 500 MPH. 


Frank Whittle. The XP-81 utilizes the 
design structure of both the turbine and 
the jet system. 


Radar gets its 
“Ruptured Duck” .. . 


The first excursion steamer to have 
the benefit of radar’s “magic eye’’. is 


now operating out of Boston Harbor, if 


was announced by Paul Thurlow, pres- 
ident of the Massachusetts Steamship 
Lines. With the aid of an “electronic 


Prov-Jet XP-81 


The XP-81 utilizes energy derived 
from a gas turbine to drive its propeller, 
plus the energy obtained from jet thrust 
acquired by the tremendous speed of the 
exhaust gases passing through the jet 
unit, and has the added advantage of 
being able to use either the propjet unit 
or the jet unit as a driving force. 

Gas turbines are nothing new, as the 
case usually is, the first being patented 
in 1791 by John Barber of England as 
a mere novelty. Other later develop- 
ments by Englishmen led to the first 
practical gas turbine built by Stolze. 
The English, however, through the in- 
genuity of Sir Charles Parson, are cred- 
ited with the original steam turbine 
built in 1884. Doctor Sanford A. Moss, 
consulting engineer for General Elec- 
tric, is responsible for most of the ad- 
vancements in gas turbines in this coun- 
try. The modern jet propelled system 
was developed from a design originated 


by an R.A.F. officer, Air Commodore 
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navigator’ made by the General Elec- 
tric Company, the Line’s excursion 
steamer, S. S. Steel Pier, makes the 
100-mile round trip daily between Bos- 
ton and Provincetown with a reasonable 
margins of safety even in “thick”? weath- 
er.’ It is hoped that the electronic navi- 
gator will reduce sufficiently the haz- 
ards of congested traffic conditions, the 
irregular course of the channel, and the 
presence of numerous island masses in 
Boston Harbor to permit an uninter- 
rupted schedule regardless of the weath- 
er conditions. 

During the war, one of the chief uses 
of certain types of shipboard radar 
equipment was to obtain on the view- 
ing screen, a presentation of the ob- 
stacles in the immediate vicinity of the 
ship in such a manner that the position 
of the ship was always shown in the 
center of the viewing screen. With the 
direction of the ship’s course on the 
screen being “up” or away from the 


by George Foster and 
and Jerry Matthews 


operator. The electronic navigator, de 
veloped by General Electric for com4 
mercial navigation, embodies this fea 
ture alone, without the additional per 
formance needed to meet military re 
quirements. The equipment installed om 
the §. S. Steel Pier consists essentially 
of the rotating antenna, the viewin 
screen and associated components, an 
the motor-generator power supply. Th 
controls are so simple that after about 
an hour’s practice, an untrained persom 
can operate the equipment designed ta 
detect objects the size of a buoy as fa 
as two miles, other ships as far as ei 
miles, and land masses up to 30 miles 
For this reason, the three ranges, 2, 6, 
and 30 miles, are provided so that the 
navigator can select the range to meet 
the particular conditions. Thus, when) 
the ship is travelling in open sea, the 
30-mile range is normally used to give 
maximum warning. When some object 
approaches nearer than six miles, the 
operator can then switch the equipment 
to the six-mile range giving an expanded: 
and much more accurate picture on the 
face of the viewing screen. If still 
greater accuracy is required, as in the 
case of small objects like buoys, the op- 
erator can then switch to the two-mile 
range. 


Although the Steel Pier is the first 
excursion ship to be equipped with the 
electronic navigator, the first commer- 
cial installation made by General Elec: 
tric after the war was aboard the U. S. 
Maritime service training ship, 4d mert- 
can Mariner, in August, 1945. Since 
that time, several other sets have been 
installed aboard other merchant. ships, 
among the most recent being the 8. 8. 
African Star, soon to complete her first 
South Atlantic round trip assisted by 
radar. 


Since this particular application of 
radar to commercial requirements was 
easily recognized even during the war, 
little modification of the existing de- 
signs of the wartime equipment was re- 
quired to produce suitable sets for com- 
mercial service. There is, however, a 
considerable interest in the possible ap- 
plication of radar equipment to com- 
mercial fields other than maritime. It 
will be in these other applications that 
considerable modifications and new de- 
signs will be required to suitably adapt 
the principles of radar to commercial 
advantage. 

(Continued on Page 28) 
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TRENGTH, light weight and wear- 
‘sq resistance make Synthane lami- 
nated highly desirable for retainers in 
high speed ball bearings... and an 
excellent example of putting plastics 
where plastics belong. 

Should you, in the future, want to 


know whether Synthane will fit into 


your plans...or where...or why...or 
what the cost will be...ask us to help 
you, preferably before you design. 
& uu uu 
This way, if Synthane is the answer 
to your needs, you can be sure of de- 
sign and material not only right for 


the application but right for fabrica- 


tion. For a whole job or any part of it 
—design, materials or fabrication — 
remember Synthane. It will give you 
a real sense of satisfaction to know 
whether the job can be done, how it 
can be done, how long it will take to 
produce and how much it will cost. 


Synthane Corporation, Oaks, Pa. 
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Carbide Tools... 


Mr. Carroll Edgar, Development 
Engineer for the Carboloy Company, 
Inc., of Detroit, Michigan, recently 
announced that the incorporation of a 
negative rake in the design of carbide 
cutting tools, used for the rough turn- 
ing of steel castings, has produced such 
remarkable results in prolonging the life 
of these tools that there is considerable 
interest at this time in the question of 
whether the advantages of using nega- 
tive rakes can be extended to broader 
tields of tool usage. 

During the war, several manufac- 
turers of artillery shells discovered that 
negative rake carbide tools were best 
adapted for rough turnings where the 
pieces were scaly or where the piece 
was so eccentric that the depth of the 
cut varied over wide limits. Further 
experience has shown that a satisfactory 
design for these tools utilizes a five 
degree negative back rake together with 
a five degree negative side rake, as 
shown in the accompanying sketch. 

The five degree negative back rake 
protects the cutting edge, or “‘nose”’ of 
the tool not only from the grinding 
action of the scale but also from ship- 
ping due to irregularities of the surface. 
In both cases, the protection is offered 
because the scale and “‘lugs’’ strike the 
tool in back of rather than on the cut- 
ting edge. The five degree negative side 
rake affords further protection in that 
it tends to throw the chip away from 
the cutting edge, warding off chipping 
of the carbide blank in a longitudinal 
direction. By the use of this negative 
rake, not only has tool breakage been 
reduced to a minimum but the life of 
the tool between grindings has been in- 
creased to 80 per cent more than that 
of a tool with the conventional positive 
rake. 

Although in the actual turning oper- 
ation tools with the negative rake are 
far superior to positive rake tools, the 
negative rake turning of steel requires 
10 per cent to 15 per cent more power 
than the conventional turning. Usually, 
however, no power difficulty will be 
experienced with any machine tool suit- 
able for using carbide tools. In addition, 
negative rake turning of steel tends to 
generate more heat in the chip than the 
conventional method. Some of this heat 
flows into the tool, and, as a result, a 
coolant is more frequently needed than 
when machining with positive rakes. If 
a coolant is used on the job, the flow 
should be directed onto the tool either 
from the bottom or one side so that the 
chip will not keep the coolant away 
from the tool’s nose. 

Although five degree double-negative 
tools are most frequently used at pres- 
ent for rough turning steel, some of 
their advantages can be realized on fin- 
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ished turnings, especially on interrupted 
cuts. Even on conventional cuts, the 
advantage of somewhat increased tool 
life will be experienced where heavy 
chips are not formed because the nega- 
tive rakes apparently protect the cutting 


CARBOLOY TIP 


ey 


edge against concentrated shock loads 
caused by hard spots in the thin steel 
chips which, although invisible to the 
unaided eye, frequently wreck the edge 
of the cutting tool. Facing and boring 
operations with negative rake tools have 
been accomplished with some advantage 
over positive rake tools where the pieces 
are scaly, rough, or particularly eccen- 
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tric. In this application it has been 
found that a facing tool with zero de- 
gree negative back rake and a side rake 
between five and ten degrees negative 
will also work well. 

It is to these broader applications of 
the negative rake tool that interest is 
directed today. 


New Sleeve Bearings .. . 


“Necessity is the mother of inven- 
tion,” as the saying goes, a timeworn, 
but true, proverb. Everyday the ‘‘moth- 
er’ exercises her power in some form 
or other. One of her latest has been the 
development of the carboloy sleeve bear- 
ings made of solid cemented carbide run- 
ning against solid cemented carbide for 
use on diamond wheel grinding in the 
production grinding of internal and ex- 
ternal surfaces of carbide die. 

The wheel pressure exerted is about 
ten times that of ordinary abrasive 
wheels, the result being a tremendous 
bearing load. Standard ball bearings ay- 


eraged about a week under this load 
before the wear became so great that 
they had to be changed. The carboloy 
bearings, with a unique lubricant mix- 
ture of kerosene and colloide graphite 
which reaches the bearing surface by 
means of wick lubrication, have been) 
in operation for more than two years | 
and show only a slight wear amounting 
to about .000004 inches. This adds up 
to a o-l 


life ratio of carboloy sleeve » 


5 
y 
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bearings over that of ordinary ball bear- 
ings. It looks as though carboloy sleeve 
bearings are here to stay. 


Electric Eyes as Salesmen 

A photoelectric system has been de- 
signed for automatic, specialized selling. 
When customers break invisible light 
beams, stretched across key areas in a 
store, the electric eyes energize a de 
vice which delivers a sales message. 


A Stride in Electronics 

A new type electronic tube makes 
possible 10,000 conversations, or 100,- 
000,000 words of telegraph a minute, 
or several dozen television shows at one 
time. 


$20,000,000 Tele Research 

The television industry already has 
spent more than $20,000,000 on_ re- 
search and is ready to provide more 
than 350,000 jobs which never previ- 
ously existed. 


Speaking of Heat Waves 

An atomic bomb generates a temper- 
ature of 100,000,000 degrees F., ac- 
cording to electro-scientists. 


Greater Television Clarity 

An aluminum coating, applied to 
fluorescent powder in a cathode ray 
tube to achieve greater clarity of im- 
on a television screen, is 1,500 
times thinner than a sheet of paper. 


ages 


Voice over telephone: “Tommie Ha- 
gan will not be in school today.” 


“Who is 


‘Teacher: 
please ?”’ 


this speaking, 


Voice: “This is my father speaking.” 


First student aviator (on first train- 
ing flight): “Quick! What do I do 
now instructor 2?” 


Second student aviator: “Hells bells, 
aren't you the instructor?” 
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NOW READY=—New and enlarged edition 


Compiled especially for Radio Engineers, 
Students of Engineering, Educators, Electronic 


Technicians, Radio Amateurs, Inventors. 


The second edition of this widely accepted pocket-size hand- 
book ... revised and enlarged . . . now includes important 
radio technical data developed during the war. 


Compiled jointly by the physicists and electronic specialist 
of the Federal Telecommunication Laboratories and the 
International Telephone and Telegraph Corporation, the 
material in this new book has behind it the technical authority 
of an organization with international leadership in radio, 
communications and television. 


Enlarged from 200 to 336 pages with over 400 charts and 
diagrams, it makes available quickly the answers to problems 
that normally arise in practical radio work. This ready refer- 
ence feature is one reason why Reference Data for Radio 
Engineers, in its earlier edition, received such an enthusiasti 
welcome by electronic specialists. Orders totaled more than 
50.000 copies. With the wealth of new material now included, 
the second edition can be of even greater aid to the practicin7 
radio engineer. 


Commenting on the first edition, Walter J. Seeley, Chair- 
man, Department of Electrical Engineering, Duke University, 
wrote enthusiastically: 

“It is so chock full of useful data that I am urging all students 


to purchase their own personal copies ... fills a long-felt need 


for a convenient compilation of both mathematical and engi- 


neering data, and the combination will be appreciated by al! 


who have to work with radio circuits and their concomitan' 
mathematics. That applies especially to teachers and students 
and I should not be surprised if it becomes a must in many 
college courses.” 


The new, second edition of Reference Data for Radio Engi- 
neers, in green cloth binding, revised and enlarged to include 
much new data, is ready now. To order, merely fill in the 
convenient coupon. 


PRICE $2 (In lots of 12 or more, $1.60 each) 


Federal Telephone and Radio Corporation 


LEX 


Publication Dept., 67 Broad Street, New York 4, N. Y. 


OCTOBER, 1946 


DATA for RADIO ENGINEERS” 


PARTIAL OUTLINE OF CONTENTS 


General Information. Conversion Fac- 
tors, Greek Alphabet, Electromotive 
Force — Series of the Elements, Posi- 
tion of Metals in the Galvanic Series, 
Relative Humidity, Weather Data, 
Power Supplies in Foreign Countries, 
World Time Chart, Radio Frequency 
Charts, Frequency Band Widths Oc- 
cupied by Emissions, Tolerances for the 
Intensity of Harmonics of Fixed, Land, 
and Broadcasting Stations, Classifica- 
tions of Emissions, Decibels. 


Engineering and Material Data. Wire 
Tables, Insulating Materials, Plastics: 
Trade Names, Wind Velocities and 
Pressure, Temperature Chart of Heated 
Metals, Physical Constants of Various 
Alloys and Metals, Thermocouples, 
Melting Points of Solder, Spark Gap 
Voltages, Head of Water in Feet, Ap- 
proximate Discharge Rate, Materials 
ind Finishes for Tropical, Marine Use, 
Torque and Horsepower. 


Audio and Radio Design. Resistor and 
Capacitor — color codes, Inductance of 
Single-Layer Solenoids, Magnet Wire 
Data, Reactance Charts, Impedance 
Yormulas, Skin Effect, Network Theo- 
rems, Circuits, Attenuators, Filters. 

Rectifiers and Filters. Typical Rectifier 
Cireuit Data, Rectifier Filter Design. 


Iron-Core Transformers and Reactors. 
Major Types, Temperature, Humidity, 
Pressure Effects, General Limitations, 
Design of Power-Supply Transformers. 


Vacuum Tubes. Formulas, Performance 
Limitations, Electrode Dissipation 
Data, Filament Characteristics, Ultra- 
High-Frequency Tubes, Cathode-Ray 
Tubes, Preferred Radio Electron Tubes. 
Vacuum Tube Amplifiers. Graphical 
Design Methods, Classification of Am- 
plifier Cireuits, Cathode Follower Data, 


Resistance-Coupled Audio Amplifier 
Design, Negative Feedback, Distortion. 


Room Acoustics. Good Room Acoustics, 
Optimum Reverberation Time, Compu- 
tation of Reverberation Time, Electrical 
Power Levels Required for Public Ad- 
dress Requirements. 


Wire Transmission. Telephone Trans- 
mission Line Data, Frequency Alloca- 
tion Charts, Noise Measurement—Wire 
Telephony, Telegraph Data. 


Radio-Frequency Transmission Lines. 
Attenuation Due to Mismatch on Trans- 
mission Lines, Impedance Matching 
with Shorted Stub, Open Stub, and 
coupled sections. Army-Navy List of 
R-F Cables, Attenuation of Standard 
R-F Cables, Resistance of Transmis- 
sion Lines at Ultra-High Trequencies. 


Wave Guides and Resonators. Propa- 
gation of Electromagnetic Waves in 
Hollow Wave Guides, Rectangular Wave 
Guides, Cireular Wave Guides, Electro- 
magnetic Horns, Resonant Cavities. 


Nadio Propagation and Noise. Prop-- 
gation of Long, Medium and Very Short 
Waves, Great Circle Calculations, Time 
Interval Between Transmission and 
Reception of Reflected Signal, Radio 
Noise and Noise Measurement. 


Antennas. Field intensity from Elemen- 
tary Dipole, from Vertically Polarized 
Antenna with Base Close to Ground, 
Vertical Radiators, Field Intensity and 
Radiated Power from a _ Half-Wave 
Dipole in Free Space, Radiation from 
End-Fed Conductor of Any Length, 
Maxima and Minima of Radiation. 

Non-Sinusoidal Wave Forms. Relaxa- 
tion Oscillators, Electronic Integration 
and Differentiation Methods, Fourier 
Analysis of Reeurrent Wave Forms, 
Analysis of Common Wave Forms. 


Use This Coupon — Order Your Copy Now! 


Federal Telephone and Radio Corporation 


Publication Dept. T12, 67 Broad Street 
New York 4, N. Y. 


( ) I enclose 


copies, at $2.00 per copy.* 
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TECHNOCRACKS 7. 


They were sitting on the porch in 
the moonlight. No words broke the still- 
ness. She began to yawn. 

“T say,” she suddenly said, “suppose 
you had money, what would you do?” 

“Tf I had money,” he said with en- 
thusiasm, “‘I’d travel.” 

He felt her small hand in his. He 
closed his eyes and _ sighed happily. 
When he looked up again she had gone. 


In his hand lay a 5-cent piece. 


A freshman engineer taking Rhetoric 
1 was assigned the task of writing an 
essay on “The most beautiful thing I 
ever saw.” He handed it in before he 
left class. It was short and to the point 
—‘“The most beautiful thing I ever 
saw was too beautiful for words.” 


There is nothing strange about saying 
that the modern girl is a live wire. She 
carries practically no insulation. 


Prot.— ‘What was one of the great- 
est obstacles in the building of the Pana- 
ma Canal?” 


SOD ial rte 


A preacher walked into a saloon, or- 
dered milk, and by mistake was served 
milk punch. 

After drinking it, the holy man lifted 
his eyes to heaven and was heard to 
say,” “Oh, Lord, what a cow!” 


And then there was the freshman 
engineer who thought that a-slide rule 
was a regulation pertaining to baseball. 


Both girls riding in the car were 
injured when it overturned. Miss 
was cut about the face and hands, and 
Miss in the back seat. 


“Honestly, girlie, I’m afraid of my* 
own shadow.” 


En yy canal 


ywan, you can’t kid me. These 
lights stay on.” 


Miriam had not been doing very well 
in history, although her marks were 
high in every other course. One day she 
was called into the professor’s office for 
a conference. 

“Td do anything if I could pass, pro- 
fessor, anything at all.” 

“Anything?” 

“Yes, anything.” 

“Are you- sure?” 

“T just have to pass, professor. Yes, 
I'd do anything.” 

“Hmmm, what are you doing Friday 
night, Miriam?” 

“Why, nothing at all, professor.” 

“Well, Miriam, I think you might 
do a little studying.” 


An optimist is a man who thinks his 
wife has stopped smoking cigarettes 
when he finds cigar ashes around the 
house. 


Curious Old Lady: ‘Why, you've 
lost your leg, haven’t you?” 
Cripple: “Well, darned if I haven’t.” 


WANT AD: Wanted—Stenogra- 


pher for heating contractor’s office. 


CHURCH BULLETIN: The 
dies of the church have cast off clothing 
of all kinds. They may be seen in the 
basement of the church any afternoon 
this week. 


‘There was the drunk who kept eating 
all the free lunches that were put on the 
bar until the bouncer started throwing 
him out. Everytime he would throw him 
out and went back in, the drunk would 
be at the bar again, eating the free| 
lunches. Another drunk went up to the 
the bouncer and said: “Shay, I know 
what’s wrong.” “What?” said bouncer, 
“You’re putting too much backspin on| 
him when you throw him out.” 


It has been wondered what the civil- 
ian man will do after the war when he 
has no air raid warden or other civilian: 
defense work to perform . . . Most like-. 
ly he’ll dig up some of his old excuses. 


Our heating engineers suggest, in this 
time of national emergency, cellophane: 
clothing to keep each other warm. 


An AE is someone who concentrates 
more and more on less and less, till he: 
knows everything about nothing. 


Two Home Ec majors overheard in 
the Annex: 

“So you broke your engagement. to! 
that Arts student, didja, Mamie?” 

“Yeah, he had no tact. He sat around 
talkin’ about Atlantis and Catherine I] 
and Themistocles, and he knows I don’t! 
like horse racin’.” | 
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REVERE COPPER AND BRASS INCORPORATED 


at the Halethorpe 


Extrusion Plant, Baltimore 
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here are, for instance, six Gas furnaces for MAGNESIUM labret? im i aac aN | Ae 
LTING. These furnaces utilize the ultra-modern 
@eramic Gas burner, thirty to each furnace. The pot, 
which sits inside the furnace shell, holds a charge of 


bout 4,000 pounds of magnesium. Temperatures range 
@rom 1350° to 1500° F. (Photo No. 1). 


The well equipped MACHINE DEPARTMENT has 
ix muffle type Gas furnaces and a Gas heated salt bath 
urnace. This equipment provides accurately controlled 
emperatures ranging from 1400° to 2400° F. for heat 
treating dies, mandrels and other production tools. 
(Photo No. 2). 


In the EXTRUSION DEPARTMENT, there are four 
arge extrusion presses and between each pair of presses 
are large, Gas fired traveling furnaces through which 
billets pass to be preheated before extruding. (Photo 
mNo. 3). 


ANNEALING of finished products, such as the tube 
shown here, as well as treatment of scrap (burning off 
oil and other waste prior to re-melting) are accomplished 
‘in a direct fired, recirculating, Gas unit, automatically 
icontrolled. (Photo No. 4). 


Gas, the most versatile fuel for all types of heat oR 
on ee AS TOS 
treating will do the speediest, most efficient, most No. 3 Gas Furnaces in Extrusion Dept. 


economical job. 


AMERICAN GAS ASSOCIATION 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. 


FOR ALL 
INDUSTRIAL HEATING 


No. 4 Gas Furnace in Annealing Dept. 


’ 
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More Cracks .. . 


Mandy Johnson, surrounded by her 
brood of 11 or 12 pickaninnies was talk- 
ing to the old maid settlement worker. 
“Yas’m,” she said, “birth control am all 
right for you all, but me, Ah’s married 
an’ don’ need it.” 


* KO OX 


“T’d like a dollar dinner, 


Customer: 
please.” 


Waiter: 


“On white or rye, sir?” 


* 


“Lips that touch wine shall never 
touch mine,” said the co-ed in engineer- 
ing, and after she graduated she taught 
school for years and years and years 
and years. 


Definitions: 

Architect: One who drafts a plan of 
your house and plans a draft of your 
money. 

Excess: In morals, an indulgence that 
enforces by appropriate penalties the law 
of moderation. 

Gallows: A stage for the performance 
of miracle plays in which the leading 
character is translated to heaven. It is 
chiefly remarkable in this country for 
the number of people who escape it. 

Advice: The smallest common coin. 

Politeness: The most acceptable hy- 
pocrisy. 


“There’s only one thing wrong with 
me, blondie. I’m color-blind.” 


“Yo sho’ mus’ be, mistah.”’ 

“And how is your good wife, Sul- 
tan?” 

“Oh, she’s all right, but the other 


forty-nine are more fun.” 


We now have proof that women are 
the most illogical of God’s creatures. 
They wear skirts that only go down to 
here; they wear perfume that is named 
anything from Purple Passion to Aphro- 
desia; they wear lipstick guaranteed to 
attract men at forty paces; they gargle 
all sorts of things that are guaranteed 
to keep attracting them at 1-40 of a 
pace; they eat yeast so that they will 
have enough energy to stand up under 
the shock when they do attract one of 
us; they practice melting looks in front 
of the mirror; and yet when a man suc- 
cumbs to all this plotting and tries to 
kiss the girl, what does she say? I quote: 
“But you won’t respect me.” 
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Slowly, her eyes glowing with a soft, 
mysterious inner light, the beautiful girl 
raised the glass on high, exulting: 
“Sherry wine to me is nectar of the 
gods, the very elixer of life! When I 
imbibe its amber delights, my soul be- 
gins to throb aad burn. The music of a 
thousand muted violins whisper softly in 
my ear and I am transported to a make 
believe world of magic. On the other 
hand—Port makes me burp.” 


* oH # 


PROBLEM OF THE MONTH: 

A squirrel is in a cage one yard long 
with openings at each end large enough 
for him to stick his head through. He 
traverses the length of the cage in one 
second. He becomes excited when some- 
one approaches the cage and then covers 
the course faster and faster, taking one- 
half the time each successive run. How 
long will it be until he will have his 
head sticking out both ends of the cage 
at the same time? 


se sv 
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Mr. Watson fondly kissed his wife 
farewell as he was about to catch his 
morning bus. But due to circumstances 
beyond his control, he missed his first 
bus in five years. Thinking it would 
be a pleasant surprise, he tiptoed back 
into the kitchen and planted a tender 
kiss on the back of her sweet neck as she 
was washing the dishes. 


“Good morning,” she responded. ‘“T’ll 
have two bottles of milk and a pint of 
” Y ie bd 
cream.’’—Missourt Shamrock. 
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Little Johnnie had torn his trousers 
twice in the course of one morning, and 
when he came in with his pants torn 
again his mother said: “You go right 
upstairs, remove your pants, and mend 
them yourself.” 

Sometime later, she thought of him 
and went upstairs to see how he was 
getting on. The torn pants were lying 
on a chair, but there was no sign of 
Johnnie. Returning downstairs, she 
heard a noise in the cellar and decided 
that he was down there playing. “Are 
you down there running around without 
your pants on?” she called loudly. 

“No, madam, 
gas meter,” 


I’m just reading the 
a deep voice replied. 


ve sve sb 
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Have you heard about the new cough 
medicine, it’s called Cough-lax-cough. 
After 6 teaspoonsful, you don’t dare 
cough. 


EDUCATION ... | 
(Continued from Page 13) 


engineers. If there must be unive: 
military training, let it be so arrat 
that bona fide students of enginee 
and of medicine, dentistry, physics, 
chemistry are left undisturbed ex 
during vacation periods. 

If there must be Reserve Off 
Training Corps units in the enginee 
colleges, let it be so arranged that 1 
undue amount of time shall be dive 
from fundamentals to highly speciali 
military subjects such as marching 
counter-marching and manual of 


This article is reprinted through the court ; 
the American Institute of Electrical Engineer, 
is taken from Electrical Engineer, June, 


DOUBLE CROSSED 
(Continued from Page 22) 


And always takes your last three : 
cent stamp? | 


YOUR ROOMMATE! 

Who never laughs but always mope 

And thinks that you and yours 
are naught but dopes. 


YOUR ROOMMATE! if 
But, who always cheers you when) 

things are blue? AL 
And will forever yours be true?! 


YOUR MOTHER! 

Yes—and——= 

With graceful feet, a maiden swee 

Was tripping the light fantastic. . 

When suddenly she tore for oF 

dressing room door. 

You can’t trust this reconversion: 

elastic. 

Thus and now we have come to th 
bitter end—well—the end anyway. 
leave you promising students at the 0 
U of I with this thought. 

The sheepskin conferred on a studes 
by a college, hardly compensates fs 
the human hide that will be knock 
off him later in the school of experienc 


Two men-about-town were recallit 
the most embarrassing moments of the 
lives. “I'd say my most embarrassir 
moment,’ mused one, “was the time. 
entered a crematory by mistake and } 
way of cheerful greeting, cried ‘““What 


cooking?” 
“That’s nothing at all,” said tl 
other. “I let myself in once for a nudi 


dinner party. The butler didn’t say 
word while I took off every stitch « 
my clothing in the hall. Then I thre 
back my shoultlers and bravely march 
into the dining room. Six people seate 
at the table, fully dressed, gazed at n 
in astonishment. I was in the wror 
house.”’ 


THE TECHNOGRAP 


